In this paper, vibration equations of an orthotropic, thin rectangular plate wrapped around a porous drum are developed, considering residual stress effects. It is assumed that the plate is subjected to tension from both opposite sides and wrapped continuously around a cylindrical drum so that the wrapped portion behaves like a circular cylindrical shell. First of all, the Lame' parameters, required to constitute the geometry relations, are established for typical cylindrical shallow shell in cylindrical coordinate system. Then, the equations of motion are derived by utilizing the stored strain energy principle based on the Love assumptions. Finally, a set of more complete vibration equations is introduced by applying the simplifications of the Donnell-Mushtari-Vlasov theory. The equations derived under more stringent and precise assumptions are compared with those obtained and available in literature, and the discripancies are highlighted. The present study only aims to mathematically develop the governing relationships, where a numerical solution separately done by the authors can be found in other literature in which vibrational behavior has been completely discussed for moving and stable anisotropic wrapped plates.
INTRODUCTION
Wrapped plates are widely used in many industries, such as manufacturing of papers, foils, and magnetic films; conveyer belt systems and band saw blades. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] The general schematic of the application is shown in Fig. 1 . The safety of relatively thin products, such as newspapers and webs, as well as their manufacturing appliance, has drawn the attention of engineers in recent years to make a design mechanism that is more efficient and versatile.
Vibration analysis of plates and shells during translation has been turned to an essential process in order to extract the modal properties and to prevent possible damages or failure. As shown in Fig. 1 , because of the shape of the drum circumference, the mid part of the plate behaves like a cylindrical shell. It is also supposed that the pressurized air exits from the
